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(54) Method for communication in a bidirectional bus system. 

(57) A method for signal transmission and recep- 
tion by a bidirectional bus system, in which 
plural devices performing the communication 
of a command and a request are interconnected 
over a bidirectional bus is disclosed. The 
method includes the steps of constituting a 
frame of a transmission signal on the bidirec- 
tional bus from an address field for designating 
addresses of communicating devices and a data 
field for designating the command or request to 
be transmitted, and inserting the discriminating 
information for discrimination between the 
command and the request at a pre-set position 
in the data field. The transmission signals hav- 
ing the discrimination information is transmit- 
ted over the bidirectional bus to other devices. 
A communication system employing such 
bidirectional bus system is also disclosed. 
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This invention relates to a method for transmis- 
sion, a method for reception, a method for communi- 
cation, and a bi-directional bus system. The present 
invention is applied to, for example, a system for con- 
trolling sub-devices, such as a monitor receiver, a TV 
tuner or a video deck enclosed in devices such as a 
television receiver or a video tape recorder, or trans- 
mitting the operating states of these devices, over a 
ui-directional bus interconnecting these devices. 

It has recently been extensively practiced to inter- 
connect plural audio equipment or visual equipment, 
referred to herein as AV equipment, over a video sig- 
nal line or an audio signal line, referred to herein as 
an AV signal line, in order to form an AV system. 

With such AV system, it is practiced to intercon- 
nect the equipment over a system control bus, in ad- 
dition to the above-mentioned AV signal bus, referred 
to herein as a bi-directional bus, in order to control the 
equipment among one another and to transmit data 
indicating the operation statuses etc, of the equip- 
ment, also referred to herein simply as statuses. Illus- 
trative examples of these systems include audio, vid- 
eo and audiovisual systems, domestic digital bus 
(D2B) as specified in IEC Publication 1030 issued in 
May 1991 and a home bus system (HBS) as disclosed 
in "Transistor Technology, special issue, No.30, chap- 
ter 7. published by CQ Publications on November 1, 
1 991 . Using a bi-directional bus, the equipment or de- 
vices, such as a television receiver (TV), a video tape 
recorder (VTR) or a video deck player (VDP) control 
other equipment or sub-devices enclosed in these 
other devices, such as a monitor TV receiver, a TV tu- 
ner, a video deck or an amplifier. In addition, the sta- 
tuses of the devices or sub-devices are transmitted 
over the bidirectional bus. With the D2B, for example, 
a carrier sense multiple access with collision detec- 
tion (CSMA/CD) is adopted as the bidiretional ac- 
cessing system. 

Thus the communication from a sub-device en- 
closed in a device to a sub-device enclosed in another 
device, the communication from a sub-device en- 
closed in a device to another device, the communica- 
tion from a device to a sub-device enclosed in another 
device and the communication from a device to an- 
other device, are executed over the bidirectional bus. 

The format for transmission signals employed in 
the above-mentioned bidirectional bus, such as D2B, 
is now explained. With the 02B, commands or status- 
es for controlling the sub-devices etc., of the destin- 
ation of transmission, referred to herein as a control 
command, is of a frame structure, and is transmitted 
over the bidirectional bus, as shown in Fig.1. 

That is, each frame is made up of a header field 
101 designating a header indicating the leading end 
of the frame, a master address field 102 designating 
an address of an originating device (source device), 
a slave address field 103 designating an address of 
a device of the destination of transmission, that is a 



destination or receiving device, a control field 104 for 
designating a control bit indicating the communica- 
tion under the state of having locked or unlocked the 
device of the destination of transmission, and a data 
5 field 105 for designating the control command or sta- 
tus. 

The header of the header field is made up of a 
start bit 101a composed of a bit for synchronization 
and a mode bit 101b for specifying the rate of trans- 

10 mission and the number of bytes of the data field 1 05. 
The mode bit 1 01 b is made up of 1 to 3 bits and is cur- 
rently used for specifying a mode 0 for providing the 
data field composed of 2 bytes at the maximum, a 
mode 1 for providing the data field composed of 32 

is bytes at the maximum (16 bytes each for the master 
and the slave if the data field extends from the slave 
to the master), and a mode 2 for providing the data 
field composed of 128 bytes at the maximum (64 
bytes each for the master and the slave if the data 

20 field extends from the slave to the master), as shown 
in Fig.2. 

The address of the originating device of the mas- 
ter address field 1 02 is made up of a 1 2-bit master ad- 
dress for designating the address of the originating 

25 device and a 1-bit parity, as shown in Fig.2. 

The address of the originating device of the slave 
address field 103 is made up of a 12-bit master ad- 
dress for designating the address of the originating 
device, a 1-bit parity and a 1-bit acknowledge data for 

30 responding to the destination device, as shown in 
Fig.2. 

The control field 104 has 4-bit control data 104a 
for indicating the direction of transmission of the con- 
trol command or the status or the locked or unlocked 

35 state, a 1-bit parity data and a 1-bi acknowledge data 
104c, as shown in Fig.2. Specifically, the control bits 
are employed for checking whether the status is being 
written from the master to the slave or from the slave 
to the master, whether the originating device commu- 

40 nicates with the device of destination under the 
locked state or under the unlocked state or the des- 
tination device, and whether the data is the data per 
se or the control command, as shown in Fig. 9. 
The data field 105 has an 8-bit data bit 105a, a 1- 

45 bit end-of-data bit 105b, a 1-bit parity 105c and 1-bit 
acknowledge bit 105d, these being repeated in this or- 
der, if so required, as shown in Fig.2. If the data bit 
105a is designated #1, #2, #3, from its leading end, 
and the command is being transmitted, the operation 

so code or OPC "begin 2", indicating the sub-device-re- 
lated communication, that is the code "BD'h, h indi- 
cating a hexadecimal code, OPC "begin 1* indicating 
the communication via HBS, and an OPC "begin 0" in- 
dicating the communication over another bus, that is 

55 the code "SB", are designated in the data #1, while 
operands OPRs for these OPCs are designated in the 
data #2. For communicating the data, the data are se- 
quentially designated in the data #1 , #2, #3, on the 
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basis of an 8-bit byte. 

The OPR for the above-defined OPC. for exam- 
ple, the OPR for the OPC "begin 2 rt , is made up of bits 
b 5 , b d , b 3 , b 2 for identifying the service codes for com- 
munication telephony (CT) t audio video and control 
(AV/C) and housekeeping (HK), with the bit b 7 being 
an MSB. and bits b 1t b 0 for indicating one of the com- 
munication from a sub-device to a sub-device, com- 
munication from a sub-device to a device, communi- 
cation from a device to a sub-device and the commu- 
nication from a device to a device, that is, indicating 
the presence or absence of the address of the origi- 
nating sub-device (source sub-device address or 
SSDA) and the destination sub-device address or 
DSDA), as shown in Fig. 4. The bit b 7 is perpetually 0 
and the bit b 6 is reserved for future standardization 
and is currently set to 1 . Specifically, = 0 and b 0 = 
0 indicate the communication from a sub-device to a 
sub-device, b, = 0 and b 0 = 1 indicate the communi- 
cation from a sub-device to a device, b, = 1 and b 0 = 
0 indicate the communication from a device to a sub- 
device, by = 1 and b 0 = 1 indicate the communication 
from a device to a device. 

A sequence of operations comprising controlling 
the VTR by the TV transmitting a control command to 
the VTR, the TV transmitting a request demanding 
the status to the VTR and receiving the status from 
the VTR as an answer to the request for confirming 
the operating states (status) of the controlled VTR, is 
hereinafter explained. 

Referring to Fig.5, the TV formulates a command 
frame in which the master address bit is set to the TV 
address, the slave address bit is the VTR address, the 
control bit is set to "A"h indicating the code of writing 
the command under the locked state, data #1 is set 
to e.g., the code "BD'h (OPC "begin 2"). data #2 is set 
to the code M 56"h indicating the communication from 
the device to the sub-device, data #3 is set to the vid- 
eo deck address for the VTR, as the route selection 
information, data #4 is set to a code *C3"h (command) 
for playing the video deck and data #5 is set to a code 
"75"h (OPR) indicating the forward. The TV detects 
the presence or absence of the so-called carrier on 
the bidirectional bus and, if there is no carrier, that is 
if the bus is vacant, the TV transmits the command 
frame to the VTR and subsequently transiently halts 
the carrier transmission to open the bus. Thus the 
control command is transmitted from the TV to the 
VTR which then starts the reproducing operation. In 
order to prevent the VTR from being controlled by the 
control command occasionally transmitted during 
this sequence of operations from another device to 
this VTR, the TV controls the VTR to its locked state 
by the aforementioned control bit in order for the VTR 
not to accept the control command from such another 
device. 

The TV then formulates a request frame in which 
the master address bit is set to the TV address, the 



slave address bit is set to the VTR address, the con- 
trol bit is set to "A"h indicating the code of writing the 
command under the locked state, the data #1 is set 
•to a request code, data #2 is set to the OPR for the 
5 request code and the data #3 is set to a terminator, as 
shown in Fig.SB. When the bidirectional bus becomes 
vacant again, the TV transmits the request frame. 
Meanwhile, the code of the control command of the 
data #4 shown in Fig.SA should inherently be different 
io from the request code of the data #1 shown in Fig.SB. 
However, since there is imposed a limitation in the 
kinds of the code that may be represented by eight 
bits, the same code is employed for the control com- 
mand code and for the request code, and the control 
is command code is distinguished from the request 
frame by addition of the aforementioned terminator. 

The TV also formulates an answer frame in which 
the master address bit is set to the TV address, the 
slave address bit is set to the VTR address, the con- 
20 trol bit is set to the code "2"h indicating the data read- 
out under the locked state, that is the status readout 
of the video deck, as shown in Fig.SC, and transmits 
the answer frame to the VTR. The VTR sets (desig- 
nates) an answer code, an OPR for the answer code 
25 and the terminator in the data #1 , #2 and #3, and re- 
turns the frame designated in this manner. With the 
answer frame, in distinction from the above- 
mentioned command and request frame, the status 
transmission from the slave to the master occurs in 
30 the data frame 105. 

The TV then formulates an end command frame 
in which the master address bit is set to the TV ad- 
dress, the slave address bit is the VTR address, the 
control bit is set to the code w E"h indicating the com- 
35 mand writing under the non-locked state, and an end 
command is set in the data #1 , and transmits the end 
command frame to the VTR. The VTR is unlocked by 
the end command frame and enabled to receive con- 
trol commands etc., of other device(s). 
40 With the above-described conventional bidirec- 

tional bus system, it is necessary for the TV to trans- 
mit a command frame for transmitting the control 
command to the VTR and subsequently transmit re- 
quest frame for confirming the status of the VTR. Be- 
45 sides, since the route selection information com- 
posed of OPC "begin 2" is present only in the com- 
mand frame, the TV needs transmit an answer frame. 
In addition, the TV has to transmit the end command 
frame in order to release the locked state of the VTR. 
so That is, with the conventional bidirectional bus sys- 
tem, the TV needs to transmit the command frame, 
request frame, answer frame and the end command 
as a set, with the consequence that the traffic is in- 
creased while the transmission efficiency is lowered 
55 and the communication procedure (protocol) is com- 
plex. 

In addition, the time consumed since the VTR re- 
ceives the control command and is again readied for 
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reproduction until it returns the answer to the request 
is longer as compared to the rate of communication 
because of the mechanical operation of the video 
deck Since the bidirectional bus is occupied during 
such time, it becomes necessary for other device(s) 
to wait for a prolonged time until the bidirectional bus 
becomes opened. 

Furthermore, since the terminator is affixed to 
the trailing end of the request frame for discrimination 
between the control command code and the request 
code, the destination or receiving device, such as the 
VTR becomes complex in the processing hardware. 
Besides, should the terminator be absent by dropout, 
the request frame tends to be mistaken for the com- 
mand frame. 

In view of the above-described status of the prior 
art it is an object of the present invention to prov.de 
a method for transmission, a method for reception, a 
method for communication, and a bi-directional bus 
system whereby the amount of traffic on the bidirec- 
tional bus may be lesser than with the conventional 
communication method and whereby the transmis- 
sion efficiency may be improved and the communica- 
tion protocol may be simplified. 

In one aspect, the present invention provides a 
method for transmission by a bidirectional bus system 
in which plural devices performing the communica- 
tion of a command and a request are interconnected 
over a bidirectional bus. The transmission method in- 
cludes the steps of constituting a frame of a transmis- 
sion signal on the bidirectional bus from an address 
field for designating addresses of communicating de- 
vices and a data field for designating the command or 
request to be transmitted, and inserting the discrim- 
inating information for discrimination between the 
command and the request at a pre-set position in the 
data field. The transmission signals having the dis- 
crimination information inserted therein is transmit- 
ted over the bidirectional bus to other devices. 

In another aspect the present invention provides 
a method for reception of a bidirectional bus system 
in which plural devices performing the communica- 
tion of a command and a request are interconnected 
over a bidirectional bus. The method for reception in- 
cludes the steps of receiving a transmission signal 
over the bidirectional bus. and detecting the discrim- 
ination information from the transmission signal. The 
transmission signal has a frame structure comprised 
of an address field for designating addresses of com- 
municating devices and a data field for designat.ng 
the command or request to be transmitted. The trans- 
mission signal has the discrimination information in- 
serted at a pre-set position in the data field. The dis- 
crimination information makes discrimination be- 
tween the command and the request from each other. 
The recognition of whether the contents of the data 
f ield is the command or the request is made on the ba- 
sis of said discrimination information. 



In still another aspect, the present invention pro- 
vides a communication system employing a bidirec- 
tional bus system in which plural devices performing 
the communication of a command and a request are 
s interconnected over a bidirectional bus. A source de- 
vice constitutes a frame of a transmission signal on 
the bidirectional bus by an address field for designat- 
ing addresses of communicating devices and a data 
field for designating the command or the request to be 
10 transmitted, inserts the discrimination information at 
a pre-set position of the data field for discriminating 
the command and the request from each other, and 
sends out the transmission signal with the discnmin- 
ation information inserted therein over the bidirec- 
ts tional bus. A destination device receives the trans- 
mission signal over the bidirectional bus, detects the 
discrimination information from the transmission sig- 
nal and recognizes whether the contents of the data 
f ield is the command or the request based upon the 
20 discrimination information. 

In yet another aspect the present invention pro- 
vides a bidirectional bus system comprising a plurality 
of devices performing the communication of the com- 
mand or the request These devices include transmis- 
25 sion signal forming means for constituting a frame by 
an address field for designating addresses of commu- 
nicating devices and a data field for designating the 
command or the request to be transmitted and insert- 
ing the discrimination information at a pre-set position 
so of the data field for discriminating the command and 
the request from each other to form a transmission 
signal The devices also include bus outputt.ng 
means for outputting the transmission signals formed 
by the transmission forming means over the b.direc- 
35 tional bus, bus inputting means for receiving the 
transmission signal over the bidirectional bus. and 
control means for detecting the discrimination infor- 
mation from the transmission signal received by the 
bus inputting means and recognizing whether the 
40 contents of the data field is the command or the re- 
quest based upon the discrimination information. The 
devices are interconnected over the bidirectional bus 
In sum. the source device constitutes a frame of 
a transmission signal on the bidirectional bus from an 
45 address field for designating addresses between 
communicating devices and a data f ield for designat- 
ing a command or a request to be transmitted and 
sends out the transmission signal over the bidirec- 
tional bus after insertion of the discrimination mfor- 
so mation at a pre-set position in a data field for discnm- 
inating the command and the request from each 
other. The destination device receives the transmis- 
sion signal over the bidirectional bus and detects the 
discrimination information from the transmission s.g- 
55 nal The destination device recognizes whether the 
contents of the data f ield are the command or the re- 
quest based on the discrimination information. Thus 
the hardware and the processing software of the 
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source device (originating device) may be simplified 
as compared to the conventional system. Since the 
discriminating information is inserted at other than 
the trailing end of the frame, the possibility of dropout 
of the discrimination information is tow, thus render- 5 
ing it possible to prevent the request frame from being 
mistaken for the command frame. 

The source device also designates the com- 
mand, request, answer to the request or the device 
status in the data field, and sends out the transmis- 10 
sion signal after inserting the discrimination signal 
discriminating the command, request, answer to the 
request and the automatic status transmission from 
one another in the transmission signal. The destina- 
tion device discriminates the contents of the data field 15 
as being the command, request, answer or the auto- 
matically transmitted status based upon the discrim- 
ination signal. Thus it is possible for the devices to op- 
tionally send out the command frame, request frame, 
answer frame or the automatic status transmission 20 
frame irrespective of other frames, thereby reducing 
the traffic on the bidirectional bus and improving the 
transmission efficiency. On the other hand, the com- 
munication protocol may be simplified. In addition, 
since the frames may be sent out optionally, the bi- 25 
directional bus may be prevented from being occu- 
pied for a long time period relative to the rate of com- 
munication to reduce the traffic on the bus in contra- 
distinction from the conventional bidiretional bus sys- 
tem in which the bus is occupied for long until the an- 30 
swer to the request is returned. 

The invention will be further described by way of 
example, with reference to the accompanying draw- 
ings, in which:- 

Figs.1 and 2 show a format for a conventional 35 
D2B frame. 

Fig. 3 shows the function of a conventional con- 
trol bit. 

Fig.4 shows the function of the OPR of a conven- 
tional OPC "begin 2". 40 

Fig.5 shows the formats of the conventional com- 
mand, request and answer frames. 

Fig. 6 is a block diagram showing a practical ar- 
rangement of a bidirectional bus system according to 
the present invention. 45 

Fig.7 is a block diagram showing practical ar- 
rangements of the TV and the VTR constituting the 
bidirectional bus system shown in Fig.6. 

Figs.8Aand 8B show the construction of a bidir- 
ectional bus connector constituting the bidirectional so 
bus system shown in Fig.7. 

Fig.9 shows the format of a frame of transmission 
signals. 

Fig. 10 shows a practical format of a HDOPR. 

Fig. 11 shows a practical format of command, re- 55 
quest and answer frames. 

By referring to the drawings, a method for trans- 
mission, a method for reception, a method for commu- 



nication, and a bidirectional bus system according to 
the present invention will be explained in detail. In the 
present embodiment, the present invention is applied 
to an audio, video and visual systems domestic digital 
bus system (D2B system) prescribed in the so-called 
IEC publication 1030 and to a home bus system 
(HBS) prescribed in EIJA ET-2101. 

The bidirectional bus system according to the 
present invention comprises a television receiver 
(TV) as a device, video tape recorders (VTRs) 20, 30 
as devices and a video deck player (VDP) 40, inter- 
connected over a bidirectional bus 1, as shown for ex- 
ample in Fig.6. 

The TV 10 encloses, as sub-devices, a tuner 10a 
for receiving television broadcasting for reproducing 
video and audio signals, a TV monitor 1 0b for display- 
ing a picture based upon video signals reproduced by 
the tuner 10a, while also enclosing, as a sub-device, 
a switch box 10d for outputting the video signals 
and/or the audio signals (AV signals) from the tuner 
10a to outside or for supplying the input AV signals 
from outside to the tuner 10a and to the TV monitor 
10b, as shown in Fig.6. 

The VTR 20 encloses, as sub-devices, a video 
deck 20a for recording or reproducing the AV signals 
on or from a magnetic tape and a tuner 20b for receiv- 
ing television broadcasting for reproducing the AV sig- 
nals, while also enclosing, as a sub-device, and a 
switch box 20c for outputting the AV signals from the 
tuner 20a and the tuner 20b to outside or for supply- 
ing the input AV signals from outside to the video deck 
20a, as shown in Fig.6. 

Similarly to the VTR 20, the VTR 30 also enclos- 
es, as sub-devices, a video deck 30a, a tuner 30b and 
a switch box 30c. 

The VDP 40 encloses, as a sub-device, a video 
player 40a for reproducing the AV signals from the 
optical disc. 

The bidirectional bus system transmits video sig- 
nals reproduced by the VTR 20, VTR 30 and the VDP 
40 to the TV 10, and the picture based on the video 
signals is displayed on the TV monitor 10b. Specifi- 
cally, the switch box 10d of the TV 10 and the switch 
box 10d of the TV 10 are interconnected over an AV 
signal line L1 , and the switch box 10d of the TV 10 and 
the switch box 20c of the VTR 30 are interconnected 
over an AV signal line L2, while the switch box 10d of 
the TV 10 and the video player 40a are interconnect- 
ed over an AV signal line L3. The AV signal lines L1, 
L2 and L3 are interconnected around the TV 10, and 
AV signals reproduced by the VTRs 20 and 30 and the 
video deck player VDP40 are fed via the AV signal 
lines L1 , L2 and L3 and the switch box 10d to the TV 
monitor 10b for displaying the picture on the TV mon- 
itor 10b. On the other hand, the AV signals repro- 
duced by the video player 40a are supplied to the vid- 
eo deck 20a via the AV signal line L3, switch box 1 0d, 
AV signal line L1 and the switch box 20c so as to be 
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recorded on a magnetic tape, not shown. 

Besides, with the present bidirectional bus sys- 
tem the TV 10 (device) transmits control commands 

video deck player 40 as devices and 
20a 30a video player 40a and the switch boxes 20c. 
loc enclosed therein, as sob-devices, for c°ntro..mg 
fhese devices and sub-devices. The controlled dev.c- 
es and sub-devices, such as the VTR 2* ™«Pon- 
thereto by returning the data indicating their operat- 

'^^the bidirectiona. bus system the TV 10 
transmits the requests for the statuses o the VTR 20 
over the bidirectiona. bus ' • JZ^'^OeK 
disoiaved on the TV monitor 10b. and the VTR 20 etc. 
fesponds thereto by transmitting back the statuses, 
n addition, with the present bidirectiona. bus system^ 
he VTR 20. for example, automatically returns the 
statuses to the TV 10 in the absence of such re- 

qUe Specifica..y. the TV 10 comprises a .micro- -proc- 
essor 12 for controlling the tuner 10a to the sw.tchbox 
Tod via an inner control bus 11 . a user interfacing un* 
1 3 for inputting the user's operational contents to the 
^processor 12. and a bus interfac.ng . 14 
Tor inputting and outputting transm.ss.on panels to 
and from the bidirectional bus 1. as shown .n F.g£ 
The t ansmission signals inCude <^~™%£ 
for controlling other devices or sub-dev.ces and the 

Stet The" VTR 20 also includes a micro- processor 22 
for controlling the video deck 20a to the sw.tchbox 20c 
^anlrna. contro. bus 21. r«^J. n » 
23 for inputting the user's operational contents to the 
"cVo-processor 22 and a bus interfac.ng crcu.t 24 ^for 
^putting and outputting the transm.ss.on signals to 
and f om the bidirectional bus 1. as also shown m 
F?g 7 The VTR 30 and the VDP 40 a.so indude . . urn- 
coprocessor and a bus interfacing crcu.t. not showr, 
tf the user actuates the user interfac.ng un.t 1 3 .n 

nals reproduced by the VTR 20 on the TV 10. the m. 
coprocessor 12 generates transmission signals re- 
sponse to the operational contents and t «nsm0s 
the generated transmission s.gnals to the VTR 20. 
The micro-processor 20 of the VTR 20 causes the v.d- 
lo deck 20a to reproduce the picture over the interna. 
cont^bus a 2 i, based upon the transmisston s.gnals 
Jeered by the bus interfacing circuit £ £ .causing 
the AV signals reproduced by the video deck 20a to 
be supplied to the switch box 20c. 

Tne user interfacing circuit 13 is made up of an 
actuating section 13a having a key switch or the ^l.ke 
and a dfcp.ay section 13b having *W+Z£Z?£ 
odes, as shown in Fig.7. The actuat.ng sect^n 13a 
routes a signa. corresponding to the OP*^' C ™ 
tents entered by the user with a key switch to the m. 
cro-processor 12 over the internal control bus 11. 



The micro-processor 1 2 is made up of a read-only 
memory 12a for storing various programs a centra 
orocessing unit (CPU) 12b for execut.ng the pro 
' g ams J o?ed in the ROM 1 2a. a random access mem- 
s or v^ RAM) 12c for storing the results of execut.on. 
and anVo circuit 1 2d for interfacing with the tuner 
iSa and the bus interfacing circuit 14. as shown ,n 
12 The programs stored in the ROM 12a include 
command tables for converting the received control 
)0 commands into interna, control commands for con- 
W 3? the tuner 10a and the switchbox 1M pro- 
grams for displaying the picture correspond.ng to the 
received data on the TV monitor 10b. 

The CPU 12b executes the program stored m the 
ROM 12a for producing control commands for con- 
TroTng tne VTR 20 based upon the signals corre- 
sponding to the operation* contents ~PP«- «™£ 
from the actuating section 13avia the .nterna contro. 

bus 11 and the I/O circuit 12d. and transmits the con- 
20 fro! command as a frame construction to the bus ,«- 

terfacing circuit 14. 

The CPU 12b also routes the statuses etc. as 
frame structure to the bus interfacing , circuit 
causing letters etc., correspond.ng to data received 
25 vfa the bus interfacing circuit 14. such as the statuses 
of the VTR 20. to be displayed on the TV mon.tor 1 0b. 

The bus interfacing circuit 14 emp.oys as an ac- 
cessing system to the bidirectional bus 1 the so-cal- 
fed^arner sense multiple access with co...s.on detec- 
,„ tton (CSMA/ CD), and is connected to the b.d.rect.on- 

the so-called I EC/ SC 48B (secretanat) 202^ 

Specif ically, the connector has two »«*et» 2. 3. 
as shown in Fig 8A. The socket 2 has signal contacts 
3S 2a S and a ground contact 3c connected interna^ 
35 fo s^na. conucts 3a. 3b of the socket 3 and he 
around contact 3c of the socket 3. as shown .n F.g.SEL 
th« contacts 2a 2b are interconnected via a switch 
2 an d adna. Resistor of e.g. 120 ohms. whiU .the 
40 contacts 3a. 3b are interconnected v.a a sw.tch 3d 
and a terminal resistor 4. 

Such connector is provided in respective .devices^ 
such as the TV 10. With the connector prov.ded m the 
VT? 20. when the plug of the bidirectiona. bus f rom 
4S the TV \ 0 and the p.ug of the bidirectiona bus 1 from 
he VTR 30 are inserted into the sockets 2 3^ he 
switches 2d. 3d are opened for disconnects , the ter- 

In. to the D2B format described in connect.on w.th 

55 ^hTpioVa^ 

tie destfnation sub-device and the statuses of the 
v?R 2 o2e transmitted in a frame structure as shown 
for example in Fig.4. 
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That is, each frame is made up of a header field 
51 for designating the header indicating the leading 
end of each frame, a master address field 52 for des- 
ignating the address of the originating device, a slave 
address field 53 for designating the destination de- 
vice, a control field 54 for designating the control bit 
indicating the communication under the state of hav- 
ing locked or unlocked the destination device, and a 
data field 55 for designating the control command or 
the statuses. 

The header of the header field 51 is constructed 
in accordance with the D2B standard explained in 
connection with the prior art (see Fig.2), and is made 
up of a start bit for synchronization and a mode bit for 
specifying the number of bytes of the data field 55. 

The address of the originating device of the mas- 
ter address field 52 is constructed in accordance with 
the D2B standard as explained in connection with the 
prior art, and is made up of 1 2-bit master address bits 
for specifying the address of the originating device 
and a 1-bit parity. 

The address of the destination device of the slave 
address field 53 is constructed in accordance with the 
D2B standard as explained in connection with the pri- 
or art and is made up of 12-bit slave address bits for 
specifying the address of the originating device, a 1- 
bit parity and a 1-bit acknowledge bit for responding 
from the destination device. 

In the control field 54, 4-bit control bits designat- 
ing the locked or unlocked state and designating 
whether the contents of the data field 55 are the con- 
trol command or the status (data), a 1-bit parity and 
a 1-bit acknowledge bit, in accordance with the D2B 
standard as explained in connection with the prior art, 
are designated. As the control bit, only the master-to- 
slave codes prescribed in D2B and indicating the writ- 
ing under the locked state of the command "E'h, h in- 
dicating the hexadecimal code, the code M B"h. h indi- 
cating the hexadecimal code indicating the writing un- 
der the state of data lock, and the code T"h, indicat- 
ing only the writing under the data non-locked state, 
are employed. 

In the data field 55. 8-bit data bits, 1-bit and-of- 
data bit, a 1-bit parity and 1-bit acknowledge bit, are 
repeated as the occasion may demand, substantially 
in accordance with the D2B standard as explained in 
connection with the prior art. If the data bits are data 
#1, #2, #3, from the leading end, the route selec- 
tion codes for discrimination between the command 
frame, request frame and the response frame or the 
automatic status transmission frame, are designated 
in prescribed positions, such as the data #1 to #3, as 
shown in Fig.4. 

The route selection code is made up of an 8-bit 
text header, an 8-bit header operand indicating 
whether the frame is the command frame, request 
frame, answer frame or the automatic status trans- 
mission frame, and also indicating the communica- 



tion from a sub-device enclosed in a device to another 
device, the communication from a device enclosed in 
a device to a sub-device enclosed in another device 
or the communication from a. device to another de- 

5 vice, and an 8-bit sub-device address indicating the 
address of the originating sub-device (source sub-de- 
vice address or SSDA) or the address of the destina- 
tion sub-device or the destination sub-device address 
or DSDA), as shown in Fig. 9. The text header is des- 

w ignated in the data #1 as the code M AB rt h for distinc- 
tion from the OPC "begin 2" (code w BD w h), OPC "be- 
gin 1 " or OPC "begin 0" ("BB"h) employed in the con- 
ventional D2b. 

The header operand (HDOPR) is designated at a 

15 pre-set position, that is at data #2. and its three bits 
be, b 5 , b 4 , with b 7 being the MSB. indicate one of the 
control command, request, answer or automatic sta- 
tus transmitting frames, that is whether the frame in 
subject is the frame for command, frame for request 

20 frame for answer or the frame for automatic transmis- 
sion. Specifically, b 6 = 0, b 5 = 0. b 4 = 0, referred to 
hereinafter as b 6 , b 5 , b 4 = 0, 0, 0, indicates the frame 
for command, b e , b 5 , b 4 = 0, 0 1 indicates the frome 
for request, b 6 , b 5 , b 4 = 0, 1, 0 indicates the frame for 

25 answer and b 6 , b 5 , b 4 = 1 , 1 . 0 indicates the frame for 
automatic transmission, as shown for example in Fig. 
5. 

The bits b 3 , b 2 are used as a service code and, 
as shown in Fig. 10, b^ « 0, b 0 = 0 indicate the com- 
30 munication telephony system, b, = 0. b 0 = 1 indicate 
the AV system (audio video and control system), b, = 
1 , b 0 = 0 indicate the housekeeping equipment system 
(HK system) and b, ■ 1, b 0 = 1 indicate the additional 
AV system. 

35 The lower two bits, that is bits b 1f b 0 indicate the 

communication from a sub-device enclosed in a de- 
vice to another device, referred to herein as commu- 
nication from a sub-device to a device, the communi- 
cation from a device to a sub-device enclosed in an- 

40 other device, referred to herein as communication 
from a device to a sub-device, or the communication 
from a device to another device. Specifically, b, = 0, 
b 0 = 1 indicates the communication from a sub-device 
to a device, b, = 1 , b 0 = 0 indicates the communication 

45 from a device to a sub-device, and b, - 1 , b 0 = 1 in- 
dicates the communication from a device to a device, 
as shown in Fig. 10. That is. with the present bidirec- 
tional bus system, the communication from a sub-de- 
vice enclosed in a device to a sub-device enclosed in 

so another device is not performed in this bi-directional 
bus system. In other words, the HDOPR in which b A 
= 0 and b 0 - 0 is not employed. 

Thus, when performing a command, for example, 
when transmitting a control command of playing the 

55 video deck 20a to the video deck 20a (sub-device) en- 
closed in the VTR 20 (another device) from the TV 1 0 
(device), the micro-processor 12 of the TV 10 desig- 
nates the address of the TV 10 in the master address 
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field 52 as a master address bit, while designating the 
address of the VTR 20 ir. the slave address field 53 
as the slave address bit and designating a code "Ph 
indicating the command writing from a master to a 
slave as a control bit. as shown for example in Fig.6A. 
In addition, the micro-processor 12 designates the 
code "AB"h in the data #1 as a text header, while des- 
ignating the code "06"h indicating that the communi- 
cation is from a device to a sub-device and indicating 
that the frame is subject is a frame or command as 
HDOPR in the data #2. and also designating the ad- 
dress of the video deck 20a in the data #3 as DSDA. 
Finally, the micro-processor 12 designates the code 
»C3"h of playing the video deck, for example, in the 
next following data #4 as OPC. while designating the 
code "75"h indicating "forward" in the data #4 as 

OPR. _ „ . 

When the command of transmitting the control 
command of turning the power source of f from the TV 
10 (device) to the VTR (device), the micro-processor 
12 designates the code indicating that the communi- 
cation is a command communication from a device to 
another device in the data #2 as HDOPR. while des- 
ignating a dummy code, such as "7F"h in the data #3. 
because the address of the sub-device is not re- 
quired. This micro-processor 12 also designates a 
code "A0"h indicating the stand-by in the data #4 as 
OPC. while designating the code "70"h indicating the 
"on" state in the data #4 as OPR. 

On the other hand, in request communication, 
that is when requesting the status of the video deck 
20a (sub-device) from the TV 10 to the VTR 20, the 
micro-processor 12 of the TV 10 designates the ad- 
dress of the TV 10 in the master address field 52 as 
a master address bit. while designating the address 
of the VTR 20 in the slave address f ield 53 as a slave 
address bit and designating a code "E"h indicating the 
writing under the locked state of the command from 
the master to the slave in the control field 54 as a con- 
trol bit, as shown for example in Fig.11 B. 

The micro-processor 12 also designates a code 
•AB"h in the data #1 as a text header, while designat- 
ing a code "16"h indicating that the communication is 
from the device to another device and also indicating 
that the frame in subject is a frame for status request 
in the data #2 as HDOPR, and also designating the 
address of the video deck 20a in the data #3 as the 
DSDA. The micro-processor 12 also designates the 
request code, for example, a code "C#2h of playing 
the video deck, for example, in the data #4 as OPC, 
while designating the OPRfor this request code in the 
data #4 When requesting data for displaying letters 
or the like in. for example, the TV monitor 1 0b. the mi- 
croprocessor 12 designates a code "26"h, indicating 
that the frame is a data request frame and that the 
communication is from a device to a sub-dev.ce, in 
the data #2 as HDOPR. 

The transmission signal having the above- 



mentioned frame construction is fed from the micro- 
processor 1 2 of the TV 1 0 to the bus interfacing circuit 
14. This bus interfacing circuit then detects the pres- 
ence or absence of the so-called carrier on the bidir- 
5 ectional bus 1 and. if there is no carrier, that is if the 
bus 1 is not occupied, the interfacing circuit transmits 
the transmission signal to, for example, the VTRs 20. 
30 and the VDP 40 over the bidirectional bus 1. After 
sending the command frame etc.. the bus interfacing 
, 0 circuit 1 4 immediately halts the transmission of the 
carrier to open the bidirectional bus 1. 

In the command transmission from the TV 10 to 
the VTR 20. the bus interfacing circuit 24 of the VTR 
20 receives the transmission signal over the bidirec- 
is tional bus 1 and transmits the received transmission 
signal to a micro- processor 22. The micro-processor 
22 executes the program stored in the ROM 22a and 
detects the route selection code inserted at the pre- 
set position in the data field 55 from the transmission 
20 signal. The micro-processor 22 then detects, based 
on the route selection code, whether the frame in sub- 
ject is the command frame, status request frame, 
data request frame, answer or response frame or the 
frame for automatic status transmission. 
2s The micro-processor 22 detects, based upon the 
route selection code, whether the communication is 
from a sub-device enclosed in a device to another de- 
vice, from a device to a sub-device enclosed in an- 
other device, or from a deice to another device. 
30 Specifically, the micro-processor 22 detects, 
based upon the master address bit of the master ad- 
dress field 52 of the transmission signal and the slave 
address bit of the slave address field 53, that the 
transmission signal is the signal transmitted to itf rom 
35 the TV 1 0, while detecting, based on the code of the 
control field 54, such as by the code "E"h, that the 
transmission signal is the command writing from a 
master to a slave. In such case, the micro-processors 
of the VTR 30 and the VDP 40 detect that, since the 
40 lave address is not its address, the communicat.on » 
directed to it, and thus does not perform an operation 
associated with the transmission signal. 

The micro-processor 22 also detects, based 
upon the text header designated in the data #1 of the 
45 dataf Md 55. for example, by the code "AB"h. that the 
code is not OPC "begin 2" (code "BD"h), OPC "begin 
2" ("BC"h) nor OPC "begin 2" ("BB"h). Besides, based 
upon the HDPOR designated in the data #2, the mi- 
cro-processor 22 detects that the frame in subject : » 
so the command frame if the bit b„ b 5 . b« are 0, 0. 0 (b„ 
b« b« = 0 0. 1), the frame in subject is the status re- 
quest frame if the bit b* b 5 . b. are 0. 0. 1 . the frame 
in subject is the data request frame if the bit b 6 , b s . b* 
are 0 1 0. the frame in subject is the answer or re- 
55 sponse frame if the bit b„ b 5 , b 4 are 0. 1 . 1 and that 
the frame is the automatic status transmission frame 
if b«, b s . b* are 1.0,0. 

That is. with th« nresent bi-directional bus sys- 
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tern, the transmitting device inserts the HDOPR for 
discrimination of the command frame from the re- 
quest frame in the data #2 of the data field 55 and 
transmits these frames. The destination device or re- 
ceiving device discriminates the command frame 5 
from the request frame, based upon the HDOPR. for 
simplifying the processing software and the hard- 
ware of the destination device, such as the VTR 20, 
as compared to those of the conventional system. Be- 
sides, since the HDOPR is not inserted at the trailing 10 
end of the frame, the possibility of the HDOPR drop- 
out may be lowered in order to prevent the request 
frame from being mistakenly judged to be the com- 
mand frame. 

The micro-processor 22 also detects that the 15 
communication is from a device to another device, 
from a sub-device to a device and from a device to a 
device if the lower two bits are 1 , 0 (b^ = 1 . b 0 = 0), 0, 
1 and 1,1, respectively. That is, discrimination can be 
made if the transmission signals pursuant to the con- 20 
ventional D2B are transmitted over the same bidirec- 
tional bus 1. 

On the other hand, if the communication is from 
a device to a sub-device or from a sub-device to a de- 
vice, the microprocessor 22 recognizes that the 25 
DSDA and SSDA are designated in the data #3, re- 
spectively. The micro-processor 22 recognizes that, if 
the communication is from a device to a device, the 
micro-processor 22 recognizes that the data #3 is the 
dummy code "7F w h. Based upon the DSDA specified 30 
in, for example, the data #3, the micro-processor 22 
determines that the control is for e.g. the video deck 
20a. 

The equipment (devices), such as the VTR 20, in- 
clude command tables for converting the control com- 35 
mand into the internal control command for control- 
ling the sub-device, for respective sub-devices pro- 
vided or enclosed in the devices. Based upon these 
command tables, the same control commands are 
converted or decoded into the internal control com- 40 
mands having different control contents from one 
type of the controlled sub-device to another. Specif- 
ically, a deck/player command table for the .video 
deck 20a and the tuner command table for the tuner 
20b are stored in the ROM 22a of the micro-processor 45 
22. Based upon these command tables, the micro- 
processor 22 converts or decodes the commands 
specified in data #4 and #5 of the data field 55 into 
the internal control command for controlling the video 
deck 20a and the switch box 20c and, based upon the so 
internal control command, controls the video deck 
20a and the switch box 20c via the internal control 
bus 21. For example, the OPC of the control com- 
mand being the code "C0"h indicates the repeat, band 
control, contrast control and volume control for a 55 
deck/ player command, a tuner command, a video 
command and an audio command, respectively. In 
other words, a command table determined by the de- 



fault value of the sub-device designated by the DSDA 
is employed, and the code of the control command 
may be employed in common depending upon the 
sub-device type, thereby making it possible to short- 
en the control command length. 

If. for example, the DSDA is the video deck 20a, 
the OPC of the control command is the code "03'^ 
and the OPR is the code "75"h, the micro-processor 
22 decodes the control command into the internal 
control command which stands for "play" and "for- 
ward", based upon the deck/ player command table, 
and controls the video deck 20a for executing the re- 
producing operation over the internal control bus 21. 
Besides, the microprocessor 22 causes the AV sig- 
nals from the video deck 20a to be supplied via the 
switch box 20c to the switch box 10d of the TV 10. 
Thus the communication from the TV 10 (device) to 
the video deck 20a of the VTR 20 (sub-device) is per- 
formed, so that the picture corresponding to the AV 
signals reproduced by the VTR 20 can be viewed on 
the TV 10. 

On reception of the command frame, as descri- 
bed above, the micro- processor 22 transmits the an- 
swer (response) frame to the TV 10, as the response 
to the command, within a pre- set time as from recep- 
tion of the command frame. 

Specifically, the micro-processor 22 designates 
the address of the VTR 20 in the master address field 
52 as a master address bit while designating the ad- 
dress of the TV 1 0 in the slave address field 53 as the 
slave address bit, and designating a code "E"h indi- 
cating the command writing from the master to the 
slave in the control field 54 as a control bit, as shown 
for example in Fig.11. Besides, the micro-processor 
12 designates a code "AB"h in the data #1 as the text 
header, while designating a code "35"h, indicating 
that the frame is the answer frame and that the com- 
munication is from a sub-device to a device in the 
data #2, as HDOPR, while designating the address of 
the video deck 20a as the SSDA. The micro-proces- 
sor 12 also designates the code "C3"h indicating the 
play in the next following data #4 as the OPC, while 
designating a code "75"h indicating "forward" in the 
data #5 as the OPR and designating an answer ter- 
minator in the data #6. The micro-processor 22 trans- 
mits the answer frame to the bus interfacing circuit 
24, which then transmits (returns) the transmission 
signal of the frame to the TV 10 over the bidirectional 
bus 1. After transmitting the answer frame, the frame 
interfacing circuit 24 immediately halts carrier trans- 
mission to open the bidirectional bus 1. The termina- 
tor of the answer frame is made up of, for example, 8 
bits. The code "1 0"h indicates the absence of the abil- 
ity of executing the command (not implemented), 
code "11 M h indicates the presence of the ability of 
executing the command but the absence of such abil- 
ity at present (reject), code "12"h indicates the inabil- 
ity to give judgement on executability at the time point 
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of reception (busy), and the code "13»h indicates the 
Stedf 00 ° f exeCUti0n of the w^mand (com- 

That is, with the conventional uidirectional bus 
system, a request frame has to be sent in order to con- 5 
firm the operating state of the VTR after sending the 
command frame for sending the control command to 
the VTR. On the other hand, since the route selection 
information is present only in the command frame it 
is necessary to send the answer frame. In addition , 0 
for unlocking the VTR. it is necessary to send the end 
command frame. With the bidirectional bus system of 
the present invention, since the VTR 20 on reception 
of the command frame sends the answer frame hav- 
ing the route selection code to the TV 1 0 to return the rs 
status, the request frame as well as the end com- 
mand frame may be deleted. In other words, by insert- 
ing the HDOPR discriminating the command frame 
request frame, answer frame and the automatic sta- 
tus transm IS sion frame in the data #2 of the data field 20 
it is possible for the TV 10 and the VTR 20 to send 
these frames by option, that is without regard to other 
frames. With the present system, the amount of the 
raff.c on the bidirectional bus 1 may be diminished 
to improve the transmission efficiency. Besides the 25 
communication protocol may be simplified. With the 
conventional bidirectional bus system, the bidirec- 
tional bus 1 is occupied for a longer time compared 
to the rate of communication until returning an an- 
swer to a request. With the present bidirectional bus 30 
system, since the frames may be sent out by option 
the bidirectional bus 1 may be prevented from being 
occupied for long, with the result that the amount of 
the traffic may be diminished. 

On the other hand, if the VTR 20 receives the sta- 35 
tus request frame from the VTR 10. it returns an an- 
swer frame, shown in Fig.HC. to the TV 10 for an- 
swering the status request. 

Even in the absence of request, the VTR 20 au- 
tomatically sends out an automatic status transmis- 40 
sion frame, in which the HDOPR is set to a code 
"43"h, to the TV 10. ,. 

It is to be noted that the present invention is not 
limited to the above-described embodiments, and 
may be applied to a bidirectional bus system for con- « 
trolling AV equipment other than D2B or HBS. 
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1 ■ A method for transmission by a bidirectional bus 
system in which plural devices performing the 
communication of a command and a request are 
interconnected over a bidirectional bus, compris- 
ing the steps of 

constituting a frame of a transmission sig- 
nal on said bidirectional bus from an address field 
for designating addresses of communicating de- 



vices and a data field for designating the com- 
mand or request to be transmitted, and 

inserting the discriminating information for 
discrimination between said command and the 
request at a pre-set position in said data field, 

the transmission signals having said dis- 
cnmination information inserted therein being 
transmitted over said bidirectional bus to other 
devices. 

2. The method of transmission as claimed in claim 

1 further comprising the step of 

designating said command, request an- 
swer to the request or the device status in 'said 
data field. 

3. The method of transmission as claimed in claim 

2 wherein said discrimination information is the 
information discriminating the command, re- 
quest, answer and automatic status transmission 
from one another, 

4. The method of transmission as claimed in claim 
1, 2 or 3. further comprising the step of 

inserting the information indicating the de- 
vice communication configuration at a pre-set 
position in said data field, said device communi- 
cation configuration being one of the communica- 
tion from a sub-device to another device, the 
communication from a device to a sub-device of 
another device and the communication from a 
device to another device, with the exclusion of the 
communication from a sub-device to a sub-de- 
vice of another device. 

5. A method for reception in a bidirectional bus sys- 
tem in which plural devices performing the com- 
munication of a command and a request are in- 
terconnected over a bidirectional bus, comprisinq 
the steps of 

receiving a transmission signal over said 
bidirectional bus, said transmission signal having 
a frame structure comprised of an address field 
for designating addresses of communicating de- 
vices and a data field for designating the com- 
mand or request to be transmitted, said transmis- 
sion signal having the discrimination information 
inserted at a pre-set position in said data field, 
said discrimination information making discrimin- 
ation between the command and the request 
from each other, and 

detecting said discrimination information 
from said transmission signal, 

recognition of whether the contents of said 
data field is the command or the realest being 
made on the basis of said discrimination informa- 
tion. 
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6. The method of reception as claimed in claim 5 
wherein 

the command, request, answer to the re- 
quest or the device status is designated in said 
data field. 5 

7. The method of reception as claimed in claim 6 
wherein 

said discrimination information is the infor- 
mation for discriminating the command, request, 10 
answer and the automatic status transmission 
from one another. 

8. A communication system employing a bidirec- 
tional bus system in which plural devices per- 15 
forming the communication of a command and a 
request are interconnected over a bidirectional 

bus, wherein 

a source device constitutes a frame of a 
transmission signal on said bidirectional bus by 20 
an address field for designating addresses of 
communicating devices and a data field for des- 
ignating the command or the request to be trans- 
mitted, inserts the discrimination information at a 
pre-set position of the data field for discriminating 25 
the command and the request from each other, 
and sends out the transmission signal with the 
discrimination information inserted therein over 
the bidirectional bus, and wherein 

a destination device receives the trans- 30 
mission signal over the bidirectional bus, detects 
the discrimination information from the transmis- 
sion signal and recognizes whether the contents 
of the data field is the command or the request 
based upon the discrimination information. 35 

9. The communication system as claimed in claim 8 
wherein 

the source device designates the com- 
mand, request answer to the request or the de- 40 
vice status in said data field and sends the trans- 
mission signal having the discrimination informa- 
tion inserted therein, said discrimination informa- 
tion being the information discriminating the com- 
mand, request, answer to the request or the de- 45 
vice status from one another, and wherein 

said destination device discriminating 
whether the contents of the data field are the 
command, request, answer to the request or the 
device status based upon the discrimination in- so 
formation. 

10. A bidirectional bus system comprising a plurality 
of devices performing the communication of the 
command or the request, wherein said devices 55 
comprise 

transmission signal forming means for 
constituting a frame by an address field for des- 



ignating addresses of communicating devices 
and a data field for designating the command or 
the request to be transmitted, and inserting the 
discrimination information at a pre-set position of 
the data field for discriminating the command and 
the request from each other to form a transmis- 
sion signal, 

bus outputting means for outputting the 
transmission signals formed by said transmis- 
sion forming means over the bidirectional bus, 

bus inputting means for receiving the 
transmission signal over the bidirectional bus, 
and 

control means for detecting the discrimin- 
ation information from the transmission signal re- 
ceived by the bus inputting means and recogniz- 
ing whether the contents of the data field is the 
command or the request based upon the discrim- 
ination information, 

said devices being interconnected over 
said bidirectional bus. 

11. The bidirectional bus system as claimed in claim 
10 wherein 

said transmission signal forming means 
designates the command, request, answer to the 
request or the device status in said data field, and 
inserts the discrimination information at a pre-set 
position in the data field to form the transmission 
signal, said discrimination signal discriminating 
the command, request, answer and automatic 
status transmission from one another, 

said control means discriminating whether 
the contents of the data field are the command, 
request, answer of the automatically sent status 
based upon said discrimination information. 
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